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(57) Abstract 



T.e. is provided a laminate matenai having ^^telTrSoSS^a^S^^^^ 
a nonwoven elLtomeric web having at least one ^^^'tolric web^s when the laminate is unstretched, and the nonwoven 

laminate material is free of an elastomeiic 61™^*!*!!?°'"^'^^^^ Lb is preferably a web of mcltblown elastomenc fibers 

elastomeric web provides recovery to the "°"*t^,^ Sn^s are well suited for infection control products, personal care 

and the other webs may be knits, wovens or scnm materials. These lamina 

products and garments. — . ■ — - - ~ 
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pi JT Fl ASTO '^F""" N""""^"'"'^' ' 'l^'INATES 

This application is a conllnuaticn in part o( pending appllcaUon serial number 
08/191,825 emiued FLAT LAMINATiONS OF TEXTiUES AND NONWOVEN 
BELASTOMERIC WEBS^hich was «led In .he U.S. Paten, and Trademark 0«ce on 
Fabruarv 3 1994 and which was a conUnuaUon of application sanal number 07/502.098, 
ralldonad. enUiled Ft.T U.MlMAT,ONS OF TEXTILES AMD .OMWOV.M 

M-t -1 thA 1 1 Q Patent and Trademark Office on 
ELASTOMERIC WEBS which was filed in me U.S. Patent ana 

Match 30. 1990. 

10 

gtr^KPiROUM P '7" INVFNTION 

Ttte present invention is concerned with a laminate material having stretch and 
recovery, a method of making such laminate material and articles made meretro,.^ 
ISMore partlcularty, me present Invention is directed to a laminate ma.enal o W a 

web of for example, a knit, woven, or scnm ma.edal. i.e., a textile matenal, oge«.er ^m 
,2) a second web of a ncnwoven elastomehc material and (3) a .bird web of, for 
example, a kni., woven, or scrim matenal. i.e., a .ex«le material, .o provide a laminate 
with stretch and recovery; a method of making such laminate, and articles made 

Va^ous .extlle materials, such as knits and woven ma.erlals, can be stretched, bu. 
Have relatively poor recovery, ma. is. do no. recover their oHginal size and shape a..er 
stretching. Since mere Is no. much re.racUon force ,n the recovery, these fabncs tend to 
lose their original Size and Shape. . h^kio h.rf 

25 It has been desired to provide a .extlle material which is no. only sUe.chable bu. 
also has recovery charac.ens.ics. 1. is also desired ,o achieve such malena, which ,s 
s.e.chable.and has.recove,^ar^s.ics. as well as havingmher .p.ro_6eS^su^s_ 
brea.habili.y, punCure resistance, etc.. which permit me material .o be used for making 
ri„.s, infecuon control produCs and persona, ca. produCs. I. is ^rther desired to 

BOprovide such ma.erial. having strelch and recovery characteristics, wherein ,n the 

unstretcned state me materia, is no. puckered, ma. Is. does no. have gathered portions; 

1 e the material is fiat. . w ^ 

■ Thus, .here s» remains a need .0 provide a textile material having stretch and 
good recovery charac.eHs.ics, ye. which provides e fla. surface, and has omer desirable 
35properUes such as breathability, opacity, puncture res,s.ance, elc. 
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Acco«iing,y. « 1= an objac. o. .he present invenUon .0 provide . texUle maleHal. 
.nv,ng , K„U Zen or scrim waP and having s,re,ch and recovery charac.ens.,cs ,n a 
rins. i„.,.ed. o, course. P. the inherent stretch iimits o, the stating tex.„e r„aten„, 
which textile matehal is flat, and a t^ethod of making such textile malenai. 
S It is a further obied of the present »,ven»on to provide a texUle material havrng a 
knit or woven v,eb, and having stretch and recovery characteristics, but wimoutthe need 
to include elastomeric yam in the knit or woven structure, and without the need for 

°""T,ra r'urther object of the present invention .0 provide a textile raateriai having 
1 0 a knit or woven web, and with good barrier properties including puncture resistance, 

insulation, nitration, opacity and liquW repellency 

It is a still further object of the present invention to provide wearing apparel 

including a knit, woven or scrim web, having stretch and recovery characteristics, wh,ch 
has thermal Insulation properiies and a dirt bamer, and has opacity, which wearing 
15 apparel has breathability. 

Rl IMMARY r^P THP INVENTION 

The foregoing objects are achieved by the present invention, which is constituted 
2 0 by a laminate of (1) a first web of a knit, woven or scrim material. (2) a second web of 
nonwoven elastomeric material, and (3) a third web of a knit, woven or scnm matenai. 
discontinuously adhesively bonded together. The webs, when the nonwoven 
elastomeric web is in an unstretched state, are Hat (that is. the first web .s "on-gaU^ered 
or non-puckered). The laminate material has stretch ability and recover., breathab.l.ty 
25and barrier properties. The laminate material is free of an elastomeric film and the 
nonwoven elastomeric web provides recovery to the laminate. The nonwoven 
elastomeric web is preferabiy-a^^eb of-meltblown elastomeric fibers.^^^^^^^ 

are well suited for infection control products, personal care products and garments. 
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RPIFF nF.qCRIP TinNI OF THF DRAWINGS 

Figure 1 schematically illustrates a first embodiment of fomiing a three-web 
5 laminate according to the present invention. 



nFFlNITIONS 

AS used herein the tem, "nonv.oven fabric or web" means a web having a structure 

1 oof individual fibers or threads which are interlaid, but not in an identifiable manner as .n a 

knitted fabric. Nonwoven fabrics or webs have been formed from many processes such 
as for example, meltblowing processes, spunbonding processes, and bonded carded 
web processes. The basis weight of nonwoven fabrics is usually expressed in ounces of 
material per square yard (osy) or grams per square meter (gsm) and the fiber diameters 
isuseful are usually expressed in microns. (Note that to convert from osy to gsm. multiply 

osy by 33.91). 

AS used herein the temi "microfibers" means small diameter fibers having an 
average diameter not greater than about 75 microns, for example, having an average 
diameter of from about 0.5 microns to about 50 microns, or more particularly, microfibers 

2 0 may have an average diameter of from about 2 microns to about 40 microns. Another 

frequently used expression of fiber diameter Is denier, which is defined as grams per 
9000 meters of a fiber. For example, the diameter of a polypropylene fiber given .n 
microns may be converted to denier by squaring, and multiplying the result by 0.00629. 
thus, a 15 micron polypropylene fiber has a denier of about 1.42 (15^ x 0.00629 = 
251.415). 

AS used herein the temi "spunbonded fibers" refers to small diameter fibers which 
are fomied by extruding molten-them^oplastic material as filaments-from a plurality of— 

fine usually circular capillaries of a spinnerette with the diameter of the extruded 
filaments then being rapidly reduced as by, for example, in U.S. Patent no. 4.340.563 to 
30 Appel et al.. and U.S. Patent no. 3.692.618 to Dorschner et al.. U.S. Patent no. 

3 802 817 to Matsuki et al.. U.S. Patent nos. 3.338.992 and 3.341.394 to Kinney. U.S. 
Patent no. 3.502.763 to Hartman. U.S. Patent 3.502.538 to Levy, and U.S. Patent no. 
3 542 615 to Dobo et al. Spunbond fibers are generally not tacky when they are 
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deposited onto a collee«ng surface. Spunbond nbers ar. gene-all, continuous and have 
rZer' ^a^ar man 7 .icons, .ore panicuia.y. between about 10 end 20 m,crons. 

ts used herein the .em, ■meit.iown Hbers- means fibers ,on.ed by extruding a 
„o,.en thermoplastic materiai through a plurality o, fine, usually circular, die capillanes 
srsto .en threLs or filaments into converging high velocity gas <a.«. ^^O ^^'"^;^^ 
attenuate me filaments of molten .hem,oplas,ic material to reduce «,e,r 
may be to micofiber diameter, -mereafter, ^ meltblov^, fibers are ca^d by the h^h 
velLy gas stream and are deposited on a co,lec„ng surface to fon. a we-f — 
disbursed meltblown fibers. Such a process is disclosed, for example, ,n U.S. Paten no. 
10 3.S49.241 to Bu«n, Incorporated by reference herein. Meltblown fibers are m,crc.,bers 
Which may be continuous or discontinuous, are generally smaller than 10 m,crons ,n 
diameter, and are genera., tacky when deposited onto a collecting surface^ 

AS used herein the tem, -polymer" generally includes but is not l.m.ted to, 
homopolymers. copolymers, such as for example. blocK. gran, random 
iscopolymers. terpoiymers. etc. and blends and modifications thereof. Furthermore, 
unless othe™,se specifically limited, the tem, -polymer' shall Include all posstble 
geometrical configuraUon of the materia,. These configurations include, but are not 
limited to isotacticsyndiolactic and random symmetnes. 

AS used herein. U,e tem, -machine direction" or MD means the length of a fabnc ,n 
2 0 the direction in wh^ it is pmduced. The tem, -cross machine dlrecBon- or CP peans 
the width of fabfic. I.e. a direction genemlly perpendicular to the MD. • 

AS used herein, the tern, -stitchbonded- means, for example, the s«ch,ng of a 
material in accordance with U.S. Patent 4,891,957 to Strack et al. or U.S. Paten, 
4 631 .933 to Carey. Jr.. both incorporated by reference herein. 
25 ■ AS used herein, "ultrasonic bonding- means a process performed, for example, by 
passing .he fabric be«veen a sonic horn and anvil roll as illustrated in U.S. Patent 

4 374.888Jo.BoraslaegerJncorpQra.ed by reference herejn. ^ ,7k=;, 

^ ' AS used herein -.hernial point bonding- involves passing a fabnc or web o fibers 
,o be bonded between a heated calender roll and an anvil ro„. The calender ro^^is 
30 usually, though no. a^,ays. patterned in some way so that the en«re fabnc ,s no. bonded 
across its enfire surface. As a result, various patterns for calender rolls have been 
developed for functional as well as aesthefic reasons. One example of a pattenn has^ 
points and is the Hansen Pennings or "H&P- pattern v.th about a 30% bond area ™th 
about 200 bonds/square inch =s taught in U.S. Patent 3.855.046 to Hansen and 
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Pennings. The H&.P pattern has square point or pin bonding areas wherein each^n 
.as a Side dimension of 0.038 inches (0.965 mm), a spacing of 0.070 .nches (1 .778 mm) 
between pins, and a depth of bonding of 0.023 inches (0.584 mm). The resulting 
pattern has a bended area of about 29.5%. Another typical point bonding pattern .s the 
5 expanded Hansen and Pennings or "EHP" bond pattern which produces a 15o/o bond 
area with a square pin having a side dimension of 0.037 inches (0.94 mm), a pin spaang 
of 0 097 inches (2.464 mm) and a depth of 0.039 Inches (0.991 mm). Another typical 
point bonding pattern designated "714" has square pin bonding areas wherein each p.n 
has a side dimension of 0.023 Inches, a spacing of 0.062 Inches (1 .575 mm) between 

1 0 pins, and a depth of bonding of 0.033 inches (0.838 mm). The resulting pattern has a 
bonded area of about IS'/o. Other common patterns include a diamond pattern with 
repeating and slightly offset diamonds and a wire weave pattern looking as the name 
suggests, e.g. like a window screen. Typically, the percent bonding area varies from 
around W% to around 30% of the area of the fabric laminate web. As is well known rn 

1 5the art. the spot bonding holds the laminate layers together as well as imparts integnty to 
each individual layer by bonding filaments and/or fibers within each layer, unless 

prebonded. . 

As used herein, the tem, "barrier fabric" means a fabric which is relatively 
impem^eable to the transmission of liquids. I.e. . a fabric which has blood strikethrough 
2 0 rate of 1 0 or less according to ASTM test method 22. 

AS used herein, the temi "multi-use" means a material which may be laundered 
after use and reused at least 25 times without loss of structural integrity and without 
undue deterioration of its original properties. 

AS used herein, the term "gamient" means any type of non-medtcally oriented 
2 5 apparel which may be worn. This includes industrial work wear and coveralls, 
undergamients. pants, shirts, jackets, gloves, socks, and the like. 

-_^As usec^herein^the term "infection control^product"-means medk:ally-onented 
items such as surgical gowns and drapes, face masks, head coverings like bouffant 
caps surgical caps and hoods, footwear like shoe coverings, boot covers and slippers. 
30wound dressings, bandages, sterilization wraps, wipers, gam^ents like lab coats. 

coveralls, aprons and jackets. pa«ent bedding, stretcher and bassinet sheets, and the 

AS used herein, the temn "personal care product" means diapers, training pants, 
absorbent underpants, adult incontinence products, and feminine hygiene products. 
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jFOT MPTHODS 



5,«.. The hydrohead .est determines me •'-'^ ° ^ a 

Hgher hydrohead ^'^^ , , ,..ocn.ed 3=ord,n, .o Pede., 

fabric With a lower hydrohead. The hyoro 

Tos. S^nda,. No. 1S1 ^^j^^^ ^^,^„,,„,^ , „.rtc is me Frailer Po,os«y 
Frazler Porosily: A measure o. ^^^^^^ ^5^, 

po^sity measures me a,r now rate mrough -^^"'J^^ ,LSM) by 

fabric per minute orCSM. Convert CSM .0 „.srs per square mete 

multiplying by 304.8. ,rbpv The Wood strlkethrough or resistance to 

1 5 Resistance to Blood Penetration ("BP J'^- .^e 
hlood penetration 0, a ,ab.c is ^ ° .y weighing a 

tabHc at a particular pressure. The ^^'^^'^ ^^^^ o, applying 1 

blotter placed next .0 the fab.c before and t r ^s w ^^^^ ^ 

p„und per square inch gauge (psig) °J ^ f^"^^ „p „.er appro.ma,e,y 10 

. Oblotter, Which Side has blood mereon. ^^^^^^^^^^^^^l^ in the weight o, me blotter 

::::rd"::srgrr^^^^^^^^^^ 
'tiriai F„.tion ..icien. ^:^z::T:^:::z^::^, 

.._ureo,thea«y.^^^^^^^^^ 

BFE is generally more desirea, p 4 4 1 1.1 and 4.4.1.2. 

Parcent.acco^ng.o,mi.l.aryspear,ca,o_n^^^ 

Melt Flow Rate: The melt flow rate (MFR) is mea ^ 

pcymer. The MFR is ^-^^^ °' - 
30Known ..mensions under a speCed 'o^-" °' ^^^^^.^ ^sTM test 

and is measured in grams/10 minutes at 220 C accor 

1238. conditio E ^^^^^^^^^^ o, panicles 

. : it . su.ected .o . ^^^^ -g and twisting 
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movement « Is p^rfonned in accordance ^ INDA ,es. memod 160.1-92. A san,p,e is 
Chamber. As sa^pia is flexed, air is ^mdrawn ,rcm .^e cna. er 
cubic ,00. per .,nu.e .or counting in a iaser pa«e counter. Tne par.de counter 
counts tt>e partides by size from 0.3 to 10 microns using six channeis to s,ze tt,e 
srale. The results can be reported as me tota, panicles counted over 10 consecu^ve 
30 second peHods. tne maximum concentraUon achieved in one o, tHe ten »,um,ng - 
pe*,ds or as an average of the ten counting periods. The test may be applred o b tn 
Len and nonv.oven fabncs and indicates the lint genera.ng po.ent,a, o a n^enal. 
Dry spore test: The Dry Spore Effidency tes, evaluates the aerosol flltratron 

X oeffrclency of woven and nonwoven fabncs. An aerosol is drawn >"-«^ 

n,aterial at a rate o, 1 cfm and the results calculated after one mrnute. The aarosc, 
mixture of Bacillus subtilis spores and talc. 

water Resistance Impact test: This test measures a fabric's resistance to the 
penetrauon of water under dynamic conditions and is parfomied according to MTCC 

1 5 standard test 42. A specifled volume o, water is allowed to spray down against the taut 
surface of a sample mounted at a 45- angle. The sample is bacKed by a blonerw ,=h ,s 
weighed before and after «,e test. Values are recorded as the number of grams o 
water penetrated through the fabnc. Low numbers indicate good resistance .0 water 

SO^'^Rammabiiity: This test is designed .0 measure the flame resistance of matehals 
When they are in prolonged contact (20 seconds) with the source of Ignition and ,s 
performed according to NFPA-702. The test also measures the rate of bum,n9. A 
standard^ed flame is impinged for twenty seconds (or until igni«on) on the lower edge of 
a spedfred sized sample mounted at a 45- angle. Results are recorded in seconds for 

2 5 the flame to spread 5 inches. 

Alcohol- This test provides a rough index of the resistance of non-woven fabncs to 
^ene.ra.ion-b, alcohol and is partculajy applJcab!e..whencom^ yanous finishes on 
a given fabric. The effectiveness of alcohol-repellent Hnishes or treatments ,s 
determined by placing drops of specified percentages of isopropano, soluOons Oh the 
SoltaTe o, the sample and evaluating them a«er 5 minutes. Grading - — " 
With standard test rating photographs in accordance with INDA test me«.od 80.9-74, 

revision '82. 

PFT^H ^FS^RIPTr^' INVENTION 
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...odiments, H w«1 be understood «,3, « is no. ,n.en e . m 
embodiment. To me con.ra,v, i. is intended .o ^^^^^l'^^'^^^^^^^ ,3 .^flned by 
sequivalenu as may be included wi«.in *e sp,nt and scope of me 

'^-r;e?::::en«oncon.e.p,a.esa— ^ 

e.,. noneiasuc .ex«,e «ebs « " ^^^^ «,e tex.iie webs .0 . 

.avin, suew, and recove^ ;~'r„rore,as.on.er.o n,e,.b,own .ibers. T.e 
lononwoven ^>^'^"^;;^:''^^^;^^, ^ „,e .ex«ie «ebs and nonwoven 

lamlnaled structure ,s Hat, ..e , non^alhereo oy » „<,„.3^,ched state or so 
■ .lastomerio web white the nonwoven e^stomencweb s = =^ 

„„,e stretched tha, upon re,.«.ion o, the stretch J, 
in stating that the webs are flat after lammafon. we mean that the 
,.^.:sr:eb,aspartof.e,amina.on,,snot,ath..wh.^^^^^ 

eiastomericweb is unsUetched. after the bond,ng ^^J^,, 

~:l"-^n.tothepresentin.en«oninc,udesat,eas..reew^^^^^^^^^ 
.Sis. thrirwebsormorethanthree webs canbeinci^dsd^^^^^^^^^^^ 

nonwoven eias.omeric web can be an ; " ^s ,lis instance, the 
_t«x_o^erwebs, for example, belngjcj^orwoyer-or^cm^^ _ 



elastomertc web would be buned. a snunbond web or a web of 

The nonwoven elastomericweb can be, for example, a spunbo 

ry^r. Desirably the nonwoven elastomenc web .s made or m 
30me,tblown f,bers^ °^Jl^ „3„,3ls for fom,ing meltblown elastcmehc fibers, 
elastomenc fibers. Vanous Know rnonomer (e.g.. 

^ ^-r r : ::r::: ::r rrnTi . be ,he same or 

:r :r brri; is a — polymer end blocK or segment w.,ch 
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contains a styrenic moiety such as polystyrene or polystyrene homologs, and B Is an 
.lastomehc polyn,er midblccK or segmen.. segmented block copofc^mers. of 
alternating segments, having me fonnula A-B; and a urethane polymer ,e g 
polyuretnane or a urethane copolymer), can be used In the present invention for the 
Snonwoven elastomericweb. 

Another suitable material is a polyester polyamide block copolymer hav.ng the 

general formula: 

HO-r-C-PA-C-O-PE-0-]„ -H 

10 B 1 

o o 

where n is a positive Integer. PA represents a polyamide polymer segment and PE 
represents a polyether polymer segment. In particular, the poiyether block am.de 
15copo.ymer has a melting point of from about 150°C to about 170»C. as r^easured in 
accordance with ASTM D-789; a melt index of from about 6 grams per 10 minutes to 
about 25 grams per 10 minutes, as measured in accordance with ASTM t>.1238. 
condition Q (235 C/1Kg load); a modulus of elasticity in flexure of from about 20 Mpa to 
about 200 Mpa. as measured in accordance with ASTM D-790: a tensile strength at 
20 break of from about 29 Mpa to about 33 Mpa as measured in accordance with ASTM D- 
638 and an ultimate elongation at break of from about 500 percent to about 700 percent 
as measured by ASTM D-638. A particular embodiment of the polyether block am.de 
copolymer has a melting point of about 152»C as measured in accordance with ASTM D- 
789- a melt index of about 7 grams per 10 minutes, as measured in accordance w.th 
25ASTM D-1238. condition Q (235 C/IKg load); a modulus of elasticity in flexure of about 
29 50 Mpa as measured in accordance with ASTM D-790: a tensile strength at break of 
about 29 Mpa. a measured in accordance with ASTM D-639; and an elongation at break 
_of about 650 percent as measured iii_a_c_cordancewJtt^^ mate_r.als 
' ■ are available in various grades under the trade desigr.at.on PEBAX® from Atochem In. 
30 polymers Divisior. (R.LSAN®). of G.en Rock. New Jersey. Examples of the use of such 
polymers may be found in U.S. Patents 4.724.184. 4,820.572 and 4.S23.742 hereby 
incorporated by reference, to Killian et al. 

polymers composed of an elastomeric A-B-A-B tetrablock copolymer may also be 
used in the practice of this invention. Such polymers are discussed in U.S. Patent 
3 5 5.332.613 to Taylor et al. In such polymers. A is a thermoplastic polymer block and B .s 
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an isoprene mono,ner unit hydrogenaled to substantia,,, a pc,y(ethy,ene-prop,,ene) 

o Zar unit An a«mp,e o, su* a .e.rab,o=K copo,yn,er is a s,yrene-poiy(ethy,ane. 
monomarunit Anaxamp oppsEP eiastomeric block copo,ymer 

prapylene)-slyrane-poly(elhy,ene-propy,ene) or SEPSEP alastome 

avaVable f^m the Shell Chemical Company of Houston. Texas under the trade 
3 ::;lnKPATO^^O-1eS7.KR^TON.b,ocKcopo^e^^ 
different formulations, a number o, »h,ch are identified in U.S. Patents 4.663.220 
«; 304 599 hereby incorporated by reference. 

■^er exemplar alastcmaric ma.e.ais »hich may be used include poiyurethane 
alastomeHc materials such as. tor example, those available under *e tra^--^ 
XO ESTANE^ trom B. F. GoodHch . Co. or MORTHANE« ,rom Mo«on T^oKol Corp., and 
polyester eiastomerio materials such as. ,or example, those known as ARNTEL®. 
or^eny available from Akzo Plastics o, Amhem. Hol^nd and now --'^"^ " 
of Sittard. Holland, or U,ose known as HYTREL® which are available from E.I. duPon. 

de Nemours of Wilminflton. Delaware. „ . . ,„ 

15 These specific elastomeric materials are only illustrative, and no, l,m,l,ng. As to 
various elastomeric polymers which can be utilized, and. moreover. ^"^^ 
,„m,in. meltbiown elastomeric fibers and nonwoven webs of these -""^J^- 
attention is directed to the spedflc meltt>,own materials described ,n U.S. Paten, No. 
4 720.415 and No. 4.801.482 ; and U.S. Patent No. 4.707.398 to Bogss and No. 
20 4 741 949 ,o Mom,an. e. a,., the contents of each of which are in^rporated here,n l^y 
reference in their enfirety. Various other elastomeric materials have been fom,ed ,n.o 
meltbiown elastomeric webs, and each falls within the contemplation of nonwoven 
elastomeric webs for the present invenUon. 

The nonwoven alastomeric web. useful in the present invention, may be an 
25unbonded or bonded material. Specifically, bonding of the "~" 

material can enhance abrasion resistance. Such bonding can be ach,aved themnally^ 
_u,trasonica,lyprby.s.itchb^ding^xarn^h™ 

'"^'"trrore^of the nonwoven eiastomeric web IS important in ccnnecuon wi,h 
30,he presen, ,nven,ion. since the degree o, recover of the nonwoven elas.omenc web 
Z on.ro, the degree of recovery in the laminate. « is desirable that nonwoven 
elastomeric web have omni-direCiona, stretch and recove.,. so as to de„ver pov« 
recovery to whatever Coth is used. Thus. uUiizing a nonwoven elastomenc web av,ng 
omni-dlLcaonal stretch and recovery, i. the knit web of the laminate stretches ,n the 
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machine direction (MD) then the laminate will have power recovery in the MD. If the knit 
web stretches in a., directions, then the laminate will have power recovery .n all 

directions. . . xi. u- « ^ An" 

A unique aspect of woven materials is that they stretch mostly .n the b.as. e.g.. 45 

5 Off the machine direction (MD) or cross direction (CD). Using a 
web having omni-directiona, stretch and recover, recovery is also provded .n the b,as 

""''^''yhe nonwoven elastomeric material is preferably a meltblown material. The fibers 
In the nonwoven elastomeric web illustratively range from 0.5 to 100 m.crons .n 
1 0 diameter. Barrier properties in the finished laminate, e.g.. increased opaaty and/or 
insulation and/or dirt protection and/or liquid repellency. are enhanced by the use of finer 

fibere. In the 0.5-20 micron range. 

The nonwoven elastomeno web may be a nonwoven elastomeric composite web. 

tnustrativety, such composite web can be mad. of a mixture of or — 
1 5r,bers o, a mixture o, «bers an. particuiates. Such mixtures may be formed by add ng 
Lrs and/or panictates to the gas stream in which eiastomeHc mettbiown f,bers are 
- carried so that an inornate entangled commingling of the elastomerio meUblow, fibers 
and other materials occurs pdor to collection o, the meltblown fibers upon a coliecbon 
device to fom, a coherent web of randomly dispersed meltblown fibers and other 
aomatenals, such as disclosed U.S. Paten. Nos. 4.100,324 and 4.603.1 17, the contents 
Of each of which are incorporated here^ by reference in their entirety. Useful matenais 
which may be used in such nonwoven elastomenc composite webs indud,. for example, 
wood pulp fbers, staple length nbers from natural and synthetic sources, e.g., cotton, 
woo., asbestos, rayon, polyester, polyamide and the liKe. non-elastic meltblown hbers, 
25and par^culates such as, for example, activated carbon paniculates or hydrocolloKl 
(hydrogeO particulates commonly referred to as superabsorbenU. Other types o 
nonwoven eiastomeHc compositewebsn^beused- For example^^ a hydrau^cay 
enungled nonw-ove^astomenccomposite web may be used such as ..s^^^^^^^^^^^^^ 

Patent No 4 879,170 to Radwanski, et al., and U.S. application Senal No. 07/170 209 to 
30 Radwanski, et a,., the contents of which are incorporated herein by reference in tha,r 

^"'""^he basis weight of the nonwoven elastomeric web may illustratively range from 
0.20 to 6.0 osy (6.8 to 204 gsm). The basis weigh, is selected to provide des,red 
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.„,n.e prope^es, ,nc... .cove. an. ^ 

or a I-n web or scMm web. e.g., a none,as«. .ex.i,e web. accord,ng .= .he 
v,eb, or a ""-^ nonelaslomerlc web may 

spresent ,nven.on. The bas. we.g ^^^^ ^^^^^ ^^^^ ^ 

illustratively range ,rcm 0.20 o 6.0 osy^ ^ 

Known In me art; ^^^'^^ ^T^,^^,^, well s>.ted type o, ma.ena, 

nrrrzrrrr 

.o:nr:;.e3:hea.res,s.ance.ann.on.po,^^^^^^^^^^^^ 
pa.cula.,,po,,es.erKnMabnclncc^o..ing^^^^^^^^^^^^^^^^ 

201aminate material has unique z- direction .mpact and puncture res.sta 
2 0 lammaxe »hP riurabilitv of the knit fabric is enhanced 

using *,e nonwoven elaslomenc web ''^^^"'^"^ " ^ ,„„lu^ 

resistant because the yams are ^„ „3„„„eric meltblcwn 

and cross directions, power ^^^^-^^^^^l ^ ^ we.s. The .a.inate of 
stretch. Of particular interest is the bias stretch of. e.g.. wov 
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..e p^sen. InvenUon, u=,n. a nonwoven e,3s.o.eH= .s. .=...he. ..o woven »e.. 

provides a stretch recovery in the b,as. ^..Mized In their origir.al structure, 

AS with Kr,lts. .he woveh or laid scr,m yarns are stabilised in t 9 
reducing yam against yam wea.n.. when .ha woven or sa,„ webs ^^^^J^,^ 
5me nonwoven e,as«>meric web according to the present invention. St="^^"°" 
r^rlbs is pa,.cu.ady use,u,, smce me nonwoven sC.s have poor dimens ona, 
IZ .0 b Jn AS ^ Kni. laminates, me z-direCiona, puncture and .mpaC 
::rnra or^e wove„ and sCn. ,a.:na.e is irhproved in me secure o, me present 
invention as coiiipared wim using a vraven or scrim web by itself. 
>0 nonwovan elastomeric web can be taminated to the web o, .n. woven or 

^crin.:aterial usin, an adhesive. The ^^7— ^^^^ . 

:rrve::arirrr:::::;r.„^^^^^^^^^^^^ 

Z:Z. eiastomeric web ,s relaxed to its uns.re.ched state after bonding, mere ,s no 

example, in U.S. Paten. Mo. 4,720,415, me contents of which have previously been 
incorporated herein by reference in meir entirety. .K=nrt/ortome 

»=rr »ri=r„ — — r - 

adhesive may be done in any manner Known in me art as .ong ^ 
::tn:;nlrSuchlpp^ca.ion^eeSrS^^ rotogravure, do, gravu., nexographic, 

screen pnn^ng, meimiowing and inK ie. pi^n«ng^ 3e,f.crosslinKing and 

The adhesive Should be a crosslmking one and prereraD.y 

"durab^ dhll. Hxamples of such adhesives are described in U.S. PPlicaUon 
n7/g95 468 (me '468 applicaaon), incorporated herein by reference, to Faass and 
~ : .ame lignee as mis ^^^^ rarsiv^ " 
scattered network of hot-melt adhesive filaments and/or fibers. 
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.3,.eaco..o.n,...econ— ^^^^^^^^^ 

bawveen about 3 and 20 gsm or more particular,, ^S^";- 
3 A ,00. coatin, .or .e pracoe o, «s -^^^ '^^^ 
.e.., .corpora.. .,re,erencetoA,p.^^^^^^^^^^^^^^ 

,„c.. o, W3Uwa.osa. W,, '^l^^TJ^^^^^^-^ - =<Vrer.e content ct t.e 
parts of a styrene-lsoprene-styrene b,o* copoly ^^.^.^^ 
copolymer Is 25 to 50 weight percent, about 40 to 70 parts o, p 
.ores^ suc as. ,or example, ^-^^^^^^ 

nap..enl.para.r,lcoll anO ^^^^^^^^rJ^^llZl. .as a mel. .scoslty 
hindered phenolic antioxidant and a stabilizer, wne 

not grea^r „ available ,ro. Advance. Resin 

""°:::L:::r:ig.emperat.recan«nge.romamblentternpera.ure^^ 
2 0 SOO-fTb -C) he op.mum temperature range b*g Cependsnt on the web ^r. 
^"3i:i:J:uslnglM.a.eslv.^.a^^^^^^^^ 

use. an. the melting tempe^tures o, '^^^^^^^^ , ,e 
» F..-howsanembo..me.~ 

present invention, using an ~ ' ^ ,e laminate.. Both o, 

t ao r 17 'presents an adhesive applicator. Known In the art, which 
Reference ^•^--'^ " 3„rtaces o, the ml..le web 15. After 

30.eposl.s an a.hes,ve on '°<^^J°^ 3n. 16 an. passe, 

the a.hesive has been appHe.. web 15 ,s com ^ ^ 

between the bon.,ng rolls 18 an. 19. where '^^^^^ ^, 
any suitable adhesive (licuid or them,oplast,c). and can ,nclu.e aqueo 
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„sed adhe^ves, .s wel, as fusible coa«ngs. The adhesive ™s. he applied in a 

^^^;rrs":~an,n..h.o,w^^^ 

,an,ina. U.a, acco-din, to .he present inven«on. and either the .ex.„e weh or the 
lairanare m . . ^ ^ exposed In the laminate product. 

Snonwoven elastomeno weh or ^^^IZ^^e topical treatments applied to them 
The laminates of this invention may also nave lopiu 

,„r mo^ s realized functions. Such topical Ueatments and their methods of applica on 
ar~ in the ad and include, for example, alcohol repeilency treatments, an.,-sU.c 
:a"Z and the li.e. applied h, spraying, dipping, etc. Fluorocarhon cher^ica^ to 
. O elnce chemical repellenc, »h,ch ma, ^. for --P^e. an, of t^se^^^^^^^^^^ U^S. 
.=„,^17S931 incorporated by reference herein, may be added to the fabnc. one 

mleoraX~.--PP--- 
E , duPon. Wilmington. Delaware,. One preferred repeilency treatment ,s produced by 
S n IdLes Of North Wales. PA as a propHela^ treatment chemical. I. is important 

isma ny .rea«,en.s applied to me matedal be low in formaldehyde or c, er voiaUle 
™s Since »,ey will be in Cose contact with people dudng most aPP--- 
laminate may also have conducive carbon fibers ^-^^orated me.,-, u^t aU^^^^^^^^ 
weigh, percent as a s.a«c reduCng measure to meet me requirements o, s,at,c decay 
under Federal test 101C method 4046. 

.0 Fabdcs for infecion control appllcafions. for example as a ^'^^^^■"^^'^ 
have good liouid barder proper«es In order .o pro.ec. medical personne from con^c. 
1 me bodl fluids Of me parent yet must be brea,hab,e in order - 
perspiration to pass through me fabric so as ,o remain comfortable. The fabnc mus. 
al be s.ong Lugh .o pedonn me desired func«on in the appropnate en.ro me 

2 Syet be soft. sLcabIa and drapeable fo, the wearers comfod and to avcd restnCng 

•^^TrarrrTln^..^^^^^^ 

for the Wsh^dproduc to be as llghN^eight as possible ye. still pedorm ,.s des.red 
: ,o A .igh er gam,en. pedorming me same function as a heavier garmen. wou d be 
JZ comfortable for me wearer and probably less expensive to manufaCure since less 
raw material would be necessary for its production. 

Hgrner weigh,, soft fabric having high liquid barder prepares, high vapor 
.ransmissicn and good strengm would be of great u.il,.y in a diverse range of 
applications. 
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Ye. ahomer u«fu, property of .he fabric of .hi= ,nven.ior> Is ma, 1. may be reused a 
„„ Jr Zes before be,n. disposed of Sucb reuseb»,.y .e,ps reduce dispose, c.su 
a ren^ror^menta, problems when ,he fabric Is used as a surgical gown, for example. 
1 Lenals cop.am,na.ed bodily nulds r..ulre specialised dlsposa proce ures. 
S By redudng .he volume o, ma.eHa, »hlch mus. be disposed of relative .o single use 
materials, surgical garments made from .he fabric o, mis InvenUon can con.nbu.e to a 
reduction In national health care expendl.ures. 

When the laminate ma.ehal according .o ma present Invemlon is used as a 
gam,en. me apparel has mem,al insulation and a ^„ barrier to protect me wearer. wt„le 
. 0 h r;braathab»lty for comfor,. Moreover, wearing appare, made o, me am«a.e 
IJal Of the present lnven«on has opadty not othe^lse achievable ,n .,gh.«e,gh. 

Described below Is a laminate according to me practice of this Invention as well as 
^ commercially available matehals curren«y used for surgical gowns Also seUorm 

ISTable 1 for each of .hess examples are various proper^es of *e ma.enals as measured 
accordina to the tests desGribed above. 

t mple 1 - The ComPa«> fabric used was par. of a reusable or mul«-use surgical 
gown and is made from lighfly woven 100 percan. polyester yam. OomPel^ fab* does 
no. s.re.ch and recover. The ma.eria, .es.ed had one layer and is available from the 
noisueiwici rM,i« ^t;^?? The ComPel® fabric tested 

2 0 Standard Textile Company, inc. of C.ncmnat.. Ohio. 45222. The ComKe.^ 
had a coating of a repellent known as SYLGARD® from Dow-Corm.ng. The 

les. results are on unlaundered material. „. . . 

Example 2 - This material is a spunbond/meltblown/spunbond or SMS laminate 

25ava«able from me Kimberly-ClarK Corpora«on o, Neenah. Wl as a disposable surreal 
gown ma.e.a, under me ^ade designaiion Evolulion® 111. Evoiuiion® 1,1 gown SMS 
abrlc doe.no.s.^.and..^over....The spunbond la,eHeachJ:_aye a^^^^^^^ 
0 545 osy (.8.5 gsm) and me mel.b,own layer has a basis weigh, of 0.5 osy (17 gsm). 
The spunbond layers were made from polypropylene manufactured by the Exxon 

SOChelal company o, Hous.on, Tx under me .ado designation PP S355. These layers 
included minor amounis of pigments. The meltblown layer was also made from 
pclypropylene from Exxon. This material was designated PD 349SG. 
n led a minor amount o, pigment. The ,ab.c was thermally point bonded. The fabnc 
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was topically treated with a repellent chemical mixture including Duponfs 7700 repellent. 

Zelec® antistat, and hexanol. 

Example 3 - This material is a laminate made according to the invention. It was 
comprised of a 1.5 osy (51 gsm) Elastic meltblown web adhesively laminated to a 
Scontinuous filament S850 nylon tricot knit with 18 loops per inch on both sides. The 
meltblown web is available under the trade designation Demique® fabric from the 
Kimberly-Clark Corporation and was comprised of elastomeric fibers made from DSM's 
Amitel® EM400 polymer. The adhesive used was Bondstar® RS-10178 urethane 
adhesive applied at an amount of about 5 gsm to each side of the elastic web using dot 
lOgravure printing. The laminate was treated with a repellent treatment from Synfin 
Industries of North Wales. PA. This material has been laundered 50 times without 
delamination and hence is a multi-use or reusable material. The test results are on 
unlaundered materials. 
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TABLE 1 

EXAMPLE 

TEST 

^ Blood Strikethrough (percent) 
Hydrohead (centimeters) 
Impact Penetration (grams) 
Alcohol (visual rating 1-5) 
1 0 BFE (percent) 

Dry Spore (no. of part, per 1000) 
Gelbo Lint (average of 1 0 30 sec. periods) 

1R 17 ° 

10 microns 

3700 3460 360 

0.5 microns "^'^ 

Class 1 Class I Class I 

1 5 Flammability (seconds) '-'ass. 

Frazier Porosity (ft^/min/ft^) ^ 

AS seen in tt.e foregoing examples, the laminate material of the present 
invention, including the nonwoven elastomenc web. provides improved P-P^^- - 
20compared v.th commercially available materials. The laminate of 

low blood strikethrough rate coupled with good hydrohead and very h.gh breathab.l y 
(Frazier Porosity). Particle filtration is also very good and lint generation an order of 
Magnitude better than competitive fabrics at the smaller particle size, due at least .n part. 
The inventors believe, to the fact that the fibers of the textile webs of th.s .nvenfon are 
25 preferably continuous fibers. This combination of properties makes this laminate an 
excellent candidate for protective yet breathable sen/ice requirements. 

Accordingly, the objectives as discussed above are achieved by the present 
invention Specifically, the present laminate textile materials have pov.er recovery .n all 
:^Z.Js^^^ degree of stretch is lim« .y,h^.r^etch^the start.ng 
30textile (knit or woven or scrim). Furthermore, the nonwoven elastomeric web 

component, particularly when such component Is a web of meltblown elastomenc r. ers. 
Jens the textile structure providing barrier properties and Cosing holes between the 
yarns of the. e.g.. woven or knit web. These barrier properties Include puncture 
Lslstance. insulation, filtration, opacity and li.uid repel.ency. According to the present 
35invention the elastomeric component may be buried in the textile structure (e.g 

sandwiched between two webs of textile material such as knit material), whereby any 
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undesirable feel of me elastomeric component may be avoided b, a simple processing 
In u«. .n .Hs regard, co„.en.lona, structures, usin,. e.g.. Spandex ,ams^ an 
expensive core wrapping procedure is per,om,ed to overcome the poor cover go and 
.actne aesthetics of such yam; such core wrapping procedure is unnecessary ,n me 

'""n:::!; me presen. invention can provide a textile materia, having stretch and 
recovery charactenstics. as welt as omer properties as discussed above, in a relat^ely 
Simple and inexpensive procedure. Such procedure according to the — 
preferable ^ me present technique for fomting textile fabrics, incorporated spandex 
loLberyams into me Rni«ed or woven stn,cture; such spandex or nibber yams are very 
difficult to process on KnitUng and weaving equipment due to melr stretchlness and 
relatively high coefficient of fricBon, and relaUvely high costs of equipment setup. 

The inclusion of less man about 10 weight percent carbon fibers in fabncs of m,s 
invenUon ensures that me fabric will meet the current conductivity requirements of 
1 5 Federal test 101 C method 4046. 

Thus me laminate materia, of the present invention, including the nonwoven 
elastomenc web and me textile webs, achieves the advantages o, a textile web. wh,.e 
also achieving improved properties due to me nonwoven elastomerlc 

The laminate according to me present invention has improved breamab,l,ty. as 
aocompared to textile laminates including an elas«c film. The laminates accordmg to me 
present invention can be produced in lower basis weights man wovens or Knits that 
contain elastic yams, due to the denier of elastic yams. Furmermore. me 
according to the presen. Invention can be produced at a lower cost man wovens or Kn,ts 
that contain elastic yams, due to the pn,cesslng difficulties of elastic yams. The 
2 51amina,e processing according to the present InvenBon provides techniques for adding 
elasticity to available textiles, efficiently and at a relatively low cost. 

Having mus described me Invention in^detailj^hould^ppreoated mat 
— ;;ario;;7;;;odm^ns and Changes can be maie in the pTesint invention without 
departing from me spirit and scope of me following claims. 
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'T'^l ;L„a.e ....rta, hav,n, s.e.cHa«.v ana .covec,. .rea.Ha.»,.y an. 
barrier properties, comprising: 

• K ►,=winn at least one web of textile matenal 
a nonwoven elastomenc web having at least one w«u 

discontinuously bonded to each side thereof with an adhesive. 

wherein the laminate material is free of an elastomeric film, sa.d 
elastomeric web is substantially flat when said laminate is unstretched. and the 
nonwoven elastomeric web provides recovery to the laminate. 

2. A laminate material according to claim 1. wherein the laminate further 
comprises a topical repellent. 

, A laminate material according to claim 2. wherein said textiles are 
independently selected from the group consisting of knit, woven and scnm 
materials. 

4 A laminate material according to claim 3. wherein said textile is a knit and 
the knit material is stretchable but has substantially no recovery, the web of 
meitblown elastomeric fibers providing recovery for the laminate matenal. 



3 



A laminate material according to claim 3. wherein said nonwoven elastomenc 
web is a web of meltblown fibers made of a material selected from the group 
consisting of elastic copolyetheresters; elastic urethane polymers; copolymers of 
ethylene and at least one vinyl monomer; polyamide poiyether block copolymers. 
A-B block copolymers. A-B-A' block copolymers. A-B-A-B tetrablock copolymers 
and polyester elastomeric materials. 

6 A laminate material according to claim 3 wherein said textiles comprise 
carbon fibers in an amount less than about 10 weight percent. 

7. A laminate material according to claim 2 wherein said laminate is a multi- 
use material. 
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8. A laminate material according to claim 2. wherein the meltblown 
elastomeric fibers range from 0.5 to 20 microns in diameter. 

9. A laminate material according to claim 2. wherein the nonwoven 
elastomeric web has a basis weight of 0.20 to 6.0 osy. 

10. A laminate material according to claim 2, wherein said textile webs are 
made from continuous fibers. 

1 1 A laminate material according to claim 2 wherein said laminate has a 
porosity of greater than 50 ft^/min/ft^ and a blood strikethrough of less than 1.0 
percent. 

12. A laminate material according to elaim 1 wherein said adhesive is a self- 
crosslinking. durable adhesive. 

13 The laminate of claim 1 which is present in an item selected from the 
gmup consisting of gamients. infection control products and personal care 
products 

14. The laminate of claim 13 wherein said item is an infection eontrol 
product and said infection control product is a surgical gown. 

15. The laminate of claim 13 wherein said item is an infection control product 
and said infection control product is a face mask. 



16. The 



laminate of claim 13 wherein said item is an infection control product 



and said infection control product is a sterilization wrap. 
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> 

A mu,..u.e, launderable, laminate material having s.re.cha».y and 

recovery, breamabmty and barrier prope-tias. compnsing. 
a meltblcv^ polyester alastomeric web having a. leas, one web o 
ccntinuous fliamen. polyester textile matenal also comphsing about 4 v.e,gm 
, rin. 0, carbon «bers. d,soon«nuous,y ad.es.e,y bonded to each side thereo, 

to form a laminate. . 

Wherein the laminate material is free of an elastomenc >^-^^ 
elasto^ertc web is substantially ,l.t v*en said ^mlnate is unstretched, and the 
no^voven elastcmeric web provides recovery to me laminate and. ^ 

a topically applied low formaldehyde repellent matenal on sa,d laminate. 



18. 
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A process for forming a laminate material having stretch and re^ven, and 
having a flat surface when the laminate matenal is In the unstretched state the 
laminate matenal being free of an elastcmeric film, compnsing the steps of: 

pLing a first web of a matehal selected frcm the group cons,st,ng of a 
Knit maLal. a woven material and a schm material, proximate to a nonwoven 

"^^llTtlett web to the nonwovenelastomehcwebsuchthat. When ce 
joined and nonwoven elastomeric web are not stretched, the r.. ^h ,s 

.ubs,an.ally net. the bonding being performed -hout a elastomenc film such 
that the laminated material is free of an elastomeric film. 
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